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0 BOARD FOR SURGE ABSORBING DEVICE OF COMMUNICATION UNE. 



@ A board for surge absorbing devices of a communication line in which the mouting area of a group of surge 
absorbing elements is made less and an improvement of the dielectric strength of the holding board is intended 
too, by providing a predetermined holding board apart from boards for devices in apparatus connected to the 
communication line. According to this invention, the mounting area of the group of the surge absorbing elements 
can be decreased to about one half or less of conventional ones. Since the distances between wiring patterns on 
the holding board can be shortened if the dielectric strength of the holding board is fixed, the area of the holding 
board can be further decreased. 
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FIELD OF THE INVENTION 

This invention relates to a circuit board for a surge absorber for use with an apparatus which is 
connected to communication lines of a telephone exchange, a telephone set. a facsimile, a MODEM or the 
5 like. 

BACKGROUND OF THE INVENTION 

It is a common practice to use, in order to protect a telephone exchange, a telephone set, a facsimile, a 
10 MODEM or the like from an induction lightning surge approaching into communication lines, surge 
absorbing elements 1 between Individual lines and between individual lines and the ground as shown in 
FIG. 7. In this instance, the three surge absorbing elements 1 are mounted on an internal printed circuit 
board (circuit board for a surge absorber) 2 of a telephone exchange, a telephone set, a facsimile, a 
MODEM or the like as shown in FIG. 6. 
76 When the three surge absorbing elements are mounted on the circuit board 2 for a surge absorber for a 
telephone exchange, a telephone set, a facsimile, a MODEM or the like, conventionally they are disposed in 
a plane as shown in FIG. 6. Since a high voltage approaches the surge absorbing elements 1. if it is 
attempted to reduce the space for the installation of them, then a distance between and a dielectric strength 
and so forth of wiring patterns of the circuit board 2 for a surge absorber must be taken into consideration, 
20 and there is a limitation in reduction of the installation space for the surge absorbing elements 1 . 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide a circuit board for a surge absorber for communication 
25 lines wherein a group of surge absorbing elements are disposed on a predetermined holding circuit board 
separate from the circuit board for a surge and the holding circuit board is provided uprightly on the circuit 
board for a surge absorber to significantly reduce the Installation space for the group of surge absorbing 
elements on the circuit board, for a surge absorber. 

It is another object of the present invention to further improve the dielectric strength between wiring 
30 patterns of the holding circuit board. 

It is a further object of the present invention to improve the insulating property and the voltage resisting 
property of the entire holding circuit board. 

In particular, while a plurality of surge absorbing elennents are conventionally disposed in a plane on a 
circuit board for a surge absorber, according to the present invention, surge absorbing elements are 
35 disposed in a three-dimensional arrangement using a predetermined holding circuit board separate fronn a 
circuit board for a surge absorber and it is possible to reduce the mounting area of the group of surge 
absorbing elements on the circuit board for a surge absorber. 

If spaces between individual wiring patterns of the holding circuit board are partially or entirely coated 
with an insulating material, then the dielectric strength between the individual wiring patterns can be 
40 improved. Accordingly, if the dielectric strength is equal, then the distances between the individual wiring 
patterns can be reduced and it is possible to reduce the area of the circuit board. 

If an entire surface except external terminals of the holding circuit board on which the group of surge 
absorbing elements are disposed Is processed so that it may be coated with an Insulating material, then the 
dielectric strength between the individual wiring patterns can be further improved. 

45 

BRIEF DESCRIPTION OF THE DRAV\^!NGS 

FIG. 1 is a perspective explanatory view of an embodiment of the present invention; FIG. 2 is a 
perspective explanatory view of another embodiment of the present invention; FIGS. 3 are plan views of a 
50 first embodiment of a holding circuit board which is used in the present invention, and FIG, 3(a) shows a 
front surface while FIG. 3(b) shows a rear surface; FIG. 4 is a plan view of a second embodiment of a 
holding circuit board which is used in the present invention; FIG. 5 is a plan view of a third embodiment of a 
holding circuit board which is used in the present invention; FIG. 6 is a perspective explanatory view of a 
conventional example; and FIG. 7 is an example of a wiring diagram of surge absorbing elements. 

55 

BEST FORM IN EMBODYING THE INVENTION 
Embodiment - a 
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(1) First Embodiment of Holding Circuit Board 

A first embodiment of a holding circuit board 3 for surge absorbing elements 1 which is used in the 
present invention is shown in FIGS. 3. FIG, 3(a) shows a front surface (the side on which surge absorbing 
6 elements are to be mounted) while FIG. 3(b) shows a rear surface, and wiring patterns are individually 
provided on the surfaces. FIG. 1 is a first embodiment of the present invention, and the three surge 
absorbing elements 1 are mounted on the holding circuit board 3 of FIGS. 3. 

In particular, the three surge absorbing elements 1 are disposed on the holding circuit board 3 for the 
surge absorbing elements 1 , and the holding circuit board 3 is provided uprightly on a circuit board 2 for a 
10 surge absorber by way of terminals 5. 

While the surge absorbing elements 1 are conventionally disposed in a plane as shown in FIG. 6, where 
they are connected in a three-dimensional arrangement to the circuit board 2. the mounting area of the 
surge absorbing elements 1 on the circuit board 2 can be reduced. The holding circuit board 3 used in the 
present embodiment is a pattern-wired glass epoxy circuit board (15.0 x 13.0 x 0.8 mm), and the minimum 

76 pattern distance is 1 .0 mm. 

The three surge absorbing elements 1 (diameter: 3.3 mm. length: 7 mm. discharge starting voltage: 300 
volts) of the micro-gap type are mounted on the holding circuit board 3. 
As a result, the circuit board mounting area is: 
Present Invention: 67.5 (15 x 4.5) mm2 

20 Conventional Example: 144 (12 x 12) mm^ 

In particular, the mounting area of the surge absorbing elements on the circuit board for a surge 
absorber is smaller than one half that of the conventional example. 

(2) Second Embodiment of Holding Circuit Board 

25 

A second embodiment of the holding circuit board 3 for the surge absorbing elements 1 which is used 
in the present embodiment is shown in FIG. 4. The circuit board 3 is a glass epoxy circuit board (13.1 x 
12.4 x 0.8 m). and the minimum pattern wire distance is 0.3 mm and portions in the neighborhood of 
portions at which the pattern wire distance is particularly small are coated with an insulating material 6. 
30 The three surge absorbing elements 1 (diameter: 3.3 mm. length: 7 mm. discharge starting voltage: 300 
volts) of the micro-gap type are mounted on the holding circuit board 3 as shown in FIG. 1 . and the holding 
circuit board 3 is mounted on the circuit board 2 by way of the terminals 5. 

In the present example, the mounting area of the surge absorbing elements 1 on the circuit board 2 
could have been reduced in the following manner. 
35 Present Invention: 59,0 (131 x 4.5) mm^ 

Conventional Example: 144 (12 x 12) mm^ 
In particular, the mounting area of the surge absorbing elements on the circuit board for a surge absorber is 
smaller than one half the conventional example. 

In order to compare the insulating strength of the circuit board 3 with that of the conventional example, 
40 the following surge application examination was conducted. 
Applied Surge: (1.2 x 50) usee - 10 kV 
Applied Location: between tenmlnals B - C 
As a result, 
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is obtained, and an improvement in dielectric strength can be noticed. 

It is to be noted that while in the present embodiment, portions in the neighborhood of the portions at 
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which the pattern wire distance is particularly small are coated with the insulating material 6. the entire 
patterns may be coated. It is to be noted that the insulating material 6 is not parttcularly limited it it has a 
high Insulating performance. 

5 (3) Third Embodiment of Holding Circuit Board 

A third embodiment of the holding circuit board 3 for the surge absorbing elements 1 which is used in 
the present invention is shown in FIG. 5. The circuit board 3 is a glass epoxy circuit board (13.1 x 12.4 x 0.8 
mm) and the minimum pattern wire distance is 0.3 mm. 
10 The three surge absorbing elements 1 (diameter: 3.3 mm, length: 7 mm. discharge starting voltage: 300 
volts) of the micro-gap type are mounted on the circuit board 3, and the entire circuit board 3 except 
portions of the terminals 5 is coated with an insulating material (a coating by the insulating material is not 
shown) and the coated body is mounted on the circuit board 2 by way of the terminals 5 as shown in FIG. 
1. 

75 In the present example, the mounting area of the surge absorbing elements 1 on the circuit board 2 
could have been reduced in the following manner 
Present Invention: 74.8 (13.6 x 5.5) mm^ 

Conventional Example: 144 (12 x 12) mm^ 

In particular, the mounting area of the surge absorbing elements on the circuit board for a surge 
20 absorber is about one half that of the conventional example. 

In order to compare the dielectric strength of the circuit board 3 with that of the conventional example, 
the following surge application examination was conducted. 
Applied Surge: (1.2 x 50) usee - 10 kV 
Applied Location: between terminals B - C 
25 As a result. 
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is obtained, and an improvement in dielectric strength can be noticed. 

40 

Embodiment - b 

Another embodiment of the present invention is shown in FIG. 2. In the present embodiment the three 
surge absorbing elements 1 are mounted on the first, second or third embodiment of the holding circuit 

45 board 3 described hereinabove, and portions of the holding circuit board 3 except portions of the terminals 
5 are accommodated in a case 4 of an epoxy or PBT (Poly Butylene Terephthalate) resin and the holding 
circuit board 3 is provided uprightly on the circuit board 2 for a surge absorber by way of the terminals 5. 
Where the holding circuit board 3 is accommodated in the case 4 in this manner, even if a surge absorbing 
element should be destroyed by a surge, scattering thereof can be prevented. 

50 It is to be noted that the material of the case 4 is not particularly limited if it has a high insulating 
performance. 

According to the present invention, when surge absorbing elements are to be mounted on a circuit 
board for a surge absorber, it is possible to reduce the mounting area thereof to about one half or below 
one half that of a conventional apparatus, and further, since the dielectric strength between wiring patterns 
55 on a holding circuit hoard for the surge absorbing elements can be improved, the areas of the holding 
circuit board and the circuit board for a surge absorber can be reduced. Further, if the area of the circuit 
board for a surge absorber is equal, then a greater number of parts than ever can be mounted. 

Further, mounting of the surge absorbing elements onto the circuit board for a surge absorber only 

5 
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requires mounting of the holding circuit board on which the surge absorbing elements are provided, and the 
construction is easy. 

Claims 

5 

1. A circuit board for a surge absorber for communication lines with a plurality of surge absorbing 
elements characterized in that 

said surge absorbing elements are disposed on a predetermined holding circuit board separate 
from said circuit board for a surge absorber, and said holding circuit board is provided uprightly on said 
70 circuit board for a surge absorber. 

2. A circuit board for a surge absorber for communication lines according to claim 1, wherein an insulating 
material is coated on an entire surface except external wiring terminals of said holding circuit board on 
which said group of surge absorbing elements are disposed. 



75 



3. A circuit board for a surge absorber for communication lines according to claim 1 or 2, wherein portions 
between individual wiring patterns on said holding circuit board are partially or entirely coated with an 
insulating material. 
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